For the measurement of haemoglobin oxygen saturation by interference filter photometry, two sources of error must be allowed for: first, the apparatus constants ( / ) ) 2 and (DR/DG)HI> differ for blood from various species. Second, the ratio DG(HbO 2 /Hb) may -deviate significantly from 1.0* i. e. the green filter may not be isosbestic. The accuracy of the method was assessed and the effects of both sources of error'calculated. The agreement with the van Slyke method is good when these errors are eliminated. In the following paper, a nomogram is presented which can be adapted to the differences between species and filters. In clinical and laboratory work, the oxygen saturation of the blood frequently yields essential information. Its determination by manometric methods, although unsurpassed as to accuracy, consumes so much time that difficulties often arise with large sample numbers. For this reason, the more rapid photoelectric methods are widely used. Reflection oximetry as inaugurated by ZIJ^LSTRA (1) has gained widespread acceptance. With this method, oxygen saturation in the higher range can be rapidly and accurately determined. According to ZIJLSTRA and VAN MOOK, however, it suffers from the disadvantage that it yields falsely high values for oxygen saturations less than 30 per cent (2). In our laboratory (3), and as also reported by COLE and HAWKINS (4), this systematic error is already present at higher saturation values, i. e. below 45 per cent. Similar difficulties are encountered with other oxymetric methods (4). By contrast, the spectrophotometric methods originated by DRABKIN (5) and developed further by NAHAS (6) and SIGGAARD-ANDERSEN (7) are essentially reliable over the whole saturation range (cf. (4)).
As originally described, these methods require an extremely accurate control of the wavelength setting (7) . Recently, SIGGAARD-ANDERSEN has constructed an oxygen saturation meter 1 ) which eliminates this source of error by the use of two interference filters with maximum transmissions at approximately 505 and 600 nm. A nomogram for the calculation of the oxygen saturation of normal human blood is supplied with this instrument, which works rapidly, accurately and with small samples (50 μΐ) for a single determination. This procedure offers considerable advantages for the analysis of multiple samples especially from small animals in which sample size may be critical. In a recent study of five commercially available oximeters (4), COLE and HAWKINS found it to yield the most satisfactory agreement with the VAN SLYKE method. As other workers will undoubtedly also be interested in the method, we want to report two sources of error which we have encountered. First, there are slight, but significant differences between haemoglobins from various species when their oxygen saturations are determined with this instrument. Second, the green interference filter with a maximum transmission at 505 nm may not be strictly isosbestic. Erroneous results may therefore be obtained when the standard calculation procedure or the standard nomogram are used. In this paper, we report our results with oxygen saturation measurements on human, dog and rabbit blood with the oxygen saturation meter developed by SIGGAARD-ANDERSEN. In the following paper (8), EHRENGRUBER presents a calculation procedure and a nomogram which can be applied to oxygen saturation measurements with a two-wavelength method based on interference filter photometry. This nomogram can be adapted to different haemoglobins and also to deviations of the green filter transmission from the isosbestic point at 505 nm. HbO2 , (DR/DG)HD and D G (HbO 2 /Hb) were determined on blood samples obtained from each of 5 healthy non-smokers and from 10 normal dogs and rabbits. The dogs were unsedated or had been anaesthetized with Nembutal (30 mg/kg body weight) at the beginning of experiments performed for other purposes. The rabbits had been sedated with Nembutal (15 mg/kg) and a plastic catheter introduced into the femoral artery or vein under local procaine infiltration. All animal blood samples utilized for the determination of the constants mentioned were drawn under control conditions, i. e. before any further experimental variables were introduced. Full saturation and full desaturation of the samples were obtained by the procedure specified in the instruction manual supplied with the instrument: To obtain full saturation, the blood sample was equilibrated for 5 min. with a mixture of some 5% CO 2 and some *) Oxygen Saturation Meter OSM 1, Radiometer, Copenhagen.
Material and methods

The apparatus constants (D R /D G )
95% O 2 in the equilibration chamber of the ASTRUP microequipment ΑΜΕ I
2 ) for the measurement of pH, pCO 2 and standard bicarbonate. Full desaturation was produced by mixing equal volumes of blood and the reducing solution recommended by the manufacturers in capillary tubes of 75 mm length. This solution contains 120 mg of sodium dithionite and 95 mg borax in 10 m/ •water which has been boiled for some minutes and cooled again shortly before use. The capillaries with the blood samples were centrifuged at 15.000 r. p. m. and haemolyzed in the haemolyzer HEM I 2 ). In this way, an extinction value between 0.8 and 1.1 scale units at 505 nm was obtained, as recommended by the manufacturer. In every other detail, the procedure specified in the instruction manual supplied with the instrument was followed exactly. 2. The methodical error was assessed by measurements of the actual oxygen saturation of blood samples in the 90, 50 and 10 per cent saturation range. For the high saturation range, such measurements were performed on human, dog and rabbit blood. For the medium and low saturation range, they were done on animal blood only, which was obtained during the further course of experiments. All calculations except those done to assess the errors introduced by following the standard procedure were performed with the formulas given by EHRENGRUBER in the following paper (8). 
Results
Apparatus constants
The values for (Du/Do) nt>o 2 , (D R /D G )Hb and D G (HbO 2 /Hb) established for our instrument are summarized in Table 1 . First, it is seen that the constants (Dn/D G )Hi>o 2 and (DR/PG)HI> differ for blood from the species examined. As judged by the 95% confidence intervals given in Table 1 , the differences are significant at the 5 per cent level. Second, the green filter with maximum transmission at approximately 505 nm was found not to be isosbestic. The ratio D G (HbO 2 /Hb) differs from 1.0 for all species at the 5 per cent level. This being so, the standard calculation procedure underlying the nomogram constructed by SIGGAARD-ANDERSEN should not be applied. It should be understood that the constants given in Table 1 are strictly valid only for the instrument on which they were determined. The differences in the filters supplied with different instruments make it necessary to establish these constants for each instrument 2 ) Radiometer, Copenhagen. separately. The values given in Table 1 may serve as reference for other workers interested in such measurements.
Methodical error
The methodical errors established by 10 measurements each on blood samples with saturations in the high, medium and low range are summarized in Table 2 . As expected, the magnitude of the relative error reflected by the coefficient of variation increases as the average absolute value decreases. However, the accuracy of the method aJso appears to be satisfactory in the low saturation range. In a study of oxygen saturations in coronary sinus blood in the 5 to 10 per cent range, BRETSCHNEIDER (9) stated the methodical error of the VAN SLYKE method to be 0.2 vol%, equalling 1 per cent saturation. The error inherent in the method discussed here is no greater than this.
Comparison with the van Slyke method
In 17 arterial blood samples from human patients, dogs and rabbits, the values obtained by interference filter photometry and the calculation procedure or the nomogram developed by EHRENGRUBER (8) were, on the average, 1.5% higher than those found with the VAN SLYKE method. The standard deviation of the difference was 3.5%, the standard error of the mean 0.85%. If the 95% confidence interval is calculated as stated under methods* the average difference of + 1.5% is found not to differ from zero at the 5 per cent level. COLE and HAWKINS (4) found an average difference between the interference filter photometer and the VAN SLYKE method of + 0.9% with a standard deviation of 0.8%.
Discussion
Our results demonstrate that when the oxygen saturation of haemoglobin from different species is determined by interference filter photometry on the oxygen saturation meter developed by SIGGAARD-ANDERSEN, two sources of errors must be allowed for :
The apparatus constants (ϋκ/Οο)Ηΐ>ο 2 and (Du/Do) Hb differ significantly for haemoglobins .from various species and the green filter with an approximate maximum transmission at 505 nm may not be isosbestic,i.e. the ratio D<j(HbO 2 /Hb) may deviate significantly from 1.0. The importance of considering these discrepancies is best illustrated by a brief discussion of the errors introduced if they are neglected. The Standard formulas applicable to the determination of haemoglobin oxygen saturation by a two-wavelength spectrophotometric method are:
the following formula has to be used for the calculation of the per cent oxygen saturation:
or:
where: 
